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DETAILED ACTION 



1. 



This action is responsive to the appHcation filed on 08/01/2003. 



2. 



Claims 1-33 have been examined. 



Oath/Declaration 



5. 



The office acknowledges receipt of a properly signed oath/declaration filed on 



08/01/2003. 



Claim Rejections - 35 USC § 112 



4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claim 7 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 7 recites the limitation "the execution pipeline" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 



6. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useflil improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

7. Claims 1-3 and 6-7 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

The Federal Circuit has recently applied the practical application test in determining whether the 
claimed subject matter is statutory under 35 U.S.C. § 101 . The practical application test requires that a" 
useful, concrete, and tangible result" be accomplished. An "abstract idea" when practically applied is 
eligible for a patent. As a consequence, an invention, which is eligible for patenting under 35 U.S.C. § 



Claim Rejections - 35 USC § 101 
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101, is in the "useful arts" when it is a machine, manufacture, process or composition of matter, which 
produces a concrete, tangible, and useful result. The test for practical application is thus to determine 
whether the claimed invention produces a "useful, concrete and tangible result". 

Specifically, claim 1 recites an apparatus including logic. From the specifications, 
nowhere is there any description as to whether a hardware embodiment is supporting the logic. 
Accordingly, software implemented components (provided with some functionality) claimed 
without a tangible storage in a computer medium so as to reasonably convey that when executed 
would yield computer data transformation leading to some concrete, and tangible result, amount 
to mere abstract ideas because such lack of hardware support would not enable the realization of 
such fiinctionality into real -world results. As a whole, the apparatus claim is therefore rejected 
for leading to non-statutory subject matter for failing to the Practical Test application 
requirement as set forth above. 

Claims 2-3, 6-7 are equally rejected for not remedying to the deficiency of the base 

claim. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. Claims 1-33 are rejected under 35 U.S.C. 102(e) as being anticipated by Liao et al. (US 
2004/0054990 A 1). 

Per claim 1, Liao discloses an apparatus comprising: 

marking logic to mark instruction information for an instruction of a speculative thread as 
speculative (paragraph [0034] "... prefetch is executed in the speculative ...place the desired 
data in the cache ..."); 
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blocker logic to prevent data associated with a store instruction of the speculative thread 
from being forwarded to an instruction of a non-speculative thread (paragraph [0043] "... out- 
of-context instructions are not included . . ."), the blocker logic further to prevent the data from 
being stored in a memory system (. . paragraph [0045] . . ensures that no store instruction 
..." and paragraph [0045] exclusion of store instructions ..."). 

Per claim 2, Liao discloses the apparatus of claim 1, wherein: blocker logic is further to 
allow the data associated with a store instruction of the speculative thread to be forwarded to an 
instruction of a second speculative thread (paragraph [0031] "... thread capable of speculatively 
prefetching the load data ..." and e.g. FIG. 6, element 614 and related text). 

Per claim 3, Liao discloses the apparatus of claim 1, further comprising: a plurality of 
store request buffers (paragraph [0063] "... provides for copying of live-in values to a buffer 
..." e.g. FIG. 7, element 714 and related text), each store request buffer including a speculation 
identifier field (paragraph [0063] "... speculative thread seeking access ..." e.g. FIG. 6, element 
608 and related text). 

Per claim 4, Liao discloses the apparatus of claim 1, wherein the memory system further 
comprises: a data cache that includes a safe-store indicator field associated with each entry of a 
tag array (paragraph [0023] "... desired data in the cache . . ."). 

Per claim 5, Liao discloses the apparatus of claim 1, wherein: the blocker logic is 
included within the memory system (e.g. FIG. 12, element 1202 and related text). 

Per claim 6, Liao discloses the apparatus of claim 1, wherein blocker logic further 
includes: 

dependence blocker logic to prevent data associated with a speculative store instruction 
fi"om being forwarded to an instruction of the non- speculative thread (paragraph [0043] "... out- 
of-context instructions are not included ..." and paragraph [0045] "... ensures that no store 
instruction ..."); and 
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store blocker logic to prevent the data from being stored in a memory system (e.g. FIG. 6, 
element 614 and related text). 

Per claim 7, Liao discloses the apparatus of claim 6, wherein: store blocker logic is 
outside the execution pipeline (e.g. FIG. 12, element 1202 and related text). 

Per claim 8, Liao discloses the apparatus of claim 7, wherein: store blocker logic is 
included in the memory system. 

Per claim 9, Liao discloses the apparatus of claim 6, wherein: dependence blocker logic is 
included in an execution pipeline (e.g. FIG. 12, element 1224 and related text). 

Per claim 10, Liao discloses the apparatus of claim 9, wherein: dependence blocker logic 
is included in a memory ordering buffer (e.g. FIG. 12, element 1202 and related text). 

Per claim 11, Liao discloses a system, comprising: a memory system that includes a 
dynamic random access memory; a processor including dependence blocker logic to prevent 
data associated with a store instruction of a speculative thread from being forwarded to an 

instruction of a non-speculative thread (e.g. FIG. 12 and related text); the processor further 
including store blocker logic to prevent the data from being stored in the memory system 
(paragraph [0045] "... exclusion of store instructions temporarily ..."). 

Per claim 12, Liao discloses the system of claim 1 1, , wherein: the processor further 
includes marking logic to mark instruction information associated with the store instruction as 
speculative (paragraph [0034] "... prefetch is executed in the speculative . . . place the desired 
data in the cache ..." and paragraph [0066] "... provide for speculative thread to spawn another 
speculative thread ..."). 

Per claim 13, Liao discloses the system of claim 12, wherein: the marking logic is further 
to associate a safe speculation domain ID with the instruction information (paragraph [0066] 
"... identification of spawn points . . ."). 
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Per claim 14, Liao discloses the system of claim 13, wherein: the marking logic is further 
to indicate a thread identifier as the speculation domain ID (paragraph [0066] "... provide for 
speculative thread to spavm another speculative thread ..."). 

Per claim 15, Liao discloses the system of claim 12, further comprising: a store request 
buffer to store the speculation domain ID (e.g. FIG. 12, element 1202 and related text). 

Per claim 16, Liao discloses the system of claim 11, wherein: the processor includes a 
first logical processor to execute the non-speculative thread; and the processor includes a 
second logical processor to execute the speculative thread (e.g. FIG. 1 1 and related text). 

Per claim 17, Liao discloses the system of claim 11, further comprising: a second 
processor that includes said dependence blocker logic and said store blocker logic; wherein said 
processor is to execute the non-speculative thread and said second processor is to execute the 
speculative thread (e.g. FIG. 1 1 and related text). 

Per claim 18, Liao discloses the system of claim of claim 1 1, wherein: the memory 
system includes a cache organized to include a plurality of tag lines, wherein each tag line of 
the cache includes a unique helper thread ID field (paragraph [0023] "... desired data in the 
cache ..."). 

Per claim 19, Liao discloses the system of claim 1 1, wherein: the memory system 
includes a cache organized to include a plurality of tag lines, wherein each tag line of the cache 
includes a safe-store indicator field (paragraph [0034] "... prefetch is executed in the 
speculative . . . place the desired data in the cache ..." and paragraph [0066] "... provide for 
speculative thread to spawn another speculative thread . . ."). 

Per claim 20, Liao discloses the system of claim II, wherein: the memory system 
includes a victim tag cache to indicate evicted cache lines that include speculative load data 
(e.g. FIG. 10 and related text). 
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Per claim 21, Liao discloses a method, comprising: 

receiving instruction information for a load instruction, the instruction information 
including a load address (paragraph [0023] "...by a load instruction ..."); 

performing a dependence check, wherein performing the dependence check includes (e.g. 
FIG. 6, elements 606 and 608 and related text): 

determining if a store address of an in-flight store instruction matches the load address 
(paragraph [0045] "... no store instructions ,.."); and 

determining if the load instruction and the in-flight store instruction each originate with a 
speculative thread; forwarding, if the dependence check is successful, store data associated 
with the in-flight store instruction to the load instruction (e.g. FIG. 6, element 606 and related 
text); and 

declining to forward, if the dependence check is not successful, the store data to the load 
instruction (paragraph [0045] "... exclusion of store instructions ..."). 

Per claim 22, Liao discloses the method of claim 21, wherein performing the dependence 
check further comprises: determining if the in-flight store instruction and the load instruction 
originate from the same thread (e.g. FIG. 6, elements 606 and 608 and related text). 

Per claim 23, Liao discloses the method of claim 22, wherein determining if the in-flight 
store instruction and the load instruction originate from the same thread further comprises: 
determining if a thread ID associated with the in-flight store instruction matches a thread ID 
associated with the load instruction (paragraph [0023] "... desired data in the cache ..."). 

Per claim 24, Liao discloses the method of claim 21, wherein performing the dependence 
check further comprises: if the load instruction and the in-flight store instruction do not each 
originate with a speculative thread, determining if the load instruction and the in-flight store 
instruction each originate with a non-speculative thread (e.g. FIG. 6, elements 606 and 608 and 
related text). 
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Per claim 25, Liao discloses the method of claim 21, further wherein: declining to 
forward further comprises declining to forward the store data to the load instruction if (the load 
instruction and the in-flight store instruction each originate with a speculative thread) and (the 
in-flight store instruction originates with a speculative thread that is not older in program order 
than the speculative thread from which the load instruction originates) (e.g. FIG. 6, elements 
606 and 608 and related text). 

Per claim 26, Liao discloses a method, comprising: processing a speculative thread cache 
read request; processing a speculative thread cache write request; and processing a cache 
access request from a non-speculative thread (paragraph [0023] "... higher-level cache ..."). 

Per claim 27, Liao discloses the method of claim 26, wherein processing a speculative 
thread cache read request further comprises: forwarding speculative data from a cache to a 
speculative thread responsive to a data cache read request (paragraph [0043] "... out-of-context 
instructions are not included ..." and paragraph [0045] "... ensures that no store instruction 
..."). 

Per claim 28, Liao discloses the method of claim 26, wherein processing a speculative 
thread cache read request further comprises: forwarding non-speculative store data from a cache 
to a speculative thread responsive to a data cache read request (paragraph [0043] "... out-of- 
context instructions are not included ..." and paragraph [0045] "... ensures that no store 
instruction ..."). 

Per claim 29, Liao discloses the method of claim 26, wherein processing a cache access 
request from a non-speculative thread further comprises: forwarding non-speculative data from 
a cache to a non-speculative thread responsive to a data cache read request (e.g. FIG. 10 and 
related text). 

Per claim 30, Liao discloses the method of claim 26, wherein processing a cache access 
request from a non-speculative thread further comprises: if a cache does not include a cache line 
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associated with the cache access request, allocating a new cache line (paragraph [0023] "... 
prevent cache miss ..."); 

wherein allocating a new cache line further comprises: if the new cache line includes 
dirty speculative data, allocating the new cache line without generating a writeback operation; 
and if the new cache line includes dirty non-speculative data, generating a writeback operation 
(paragaraph [0023] "... allow the helper thread to execute in time . . ."). 

Per claim 3 1 , Liao discloses the method of claim 26, wherein processing a speculative 
thread cache write request further comprises: allowing the speculative thread to write data to the 
cache if a cache line corresponding to the cache write request includes speculative data 
(paragaraph [0023] "... allow the helper thread to execute in time ...")• 

Per claim 32, Liao discloses the method of claim 26, wherein processing a speculative 
thread cache write request further comprises: if the cache line corresponding to the cache write 
request contains dirty non-speculative data in the cache line corresponding to the data cache 
request: generating a writeback of the dirty non-speculative data; allowing the speculative 
thread to write speculative data to the cache line (paragaraph [0023] "... allow the helper thread 
to execute in time , . ."); and marking the cache line as speculative (paragraph [0034] ". . . 
prefetch is executed in the speculative . . . place the desired data in the cache . . ."). 

Per claim 33, Liao discloses the method of claim 26, wherein processing a speculative 
thread cache write request further comprises: if the cache does not contain data in a cache line 
corresponding to the data cache addriess: allocating a new cache line (paragraph [0023] "... 
prevent cache miss . . ."); marking the new cache line as speculative (paragraph [0034] "... 
prefetch is executed in the speculative . , . place the desired data in the cache . . ."); and allowing 
the speculative thread to write speculative data to the new cache line (paragaraph [0023] ". . . 
allow the helper thread to execute in time . . ."). 



Conclusion 
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